ADH or theophylline-induced changes in intracellular free and membrane-bound calcium.
Ca2+ is thought to play a role in the enhancement of water permeability of toad urinary bladder epithelial cells by antidiuretic hormone (ADH) or theophylline. This study examined the effects of ADH and theophylline on intracellular free Ca2+ ([Ca2+]i) and total cellular exchangeable Ca2+ in isolated toad bladder epithelial cells. ADH or theophylline enhanced water permeability maximally by 15-25 min after a 4-min lag. 45Ca2+ efflux, a probe for total cellular exchangeable (plasma membrane plus intracellular) Ca2+, was enhanced by ADH within 2 min and returned to control by 8 min. Chlortetracycline fluorescence, a probe for intracellular Ca2+ only, was not affected, suggesting that ADH released only plasma membrane-bound Ca2+. Theophylline enhanced 45Ca2+ efflux and decreased chlortetracycline fluorescence, suggesting release of Ca2+ from intracellular sources. Both agents decreased [Ca2+]i as assessed by quin-2 fluorescence with a time course similar to the enhancement in water permeability. The results suggest that the changes in membrane-bound Ca2+ and [Ca2+]i induced by ADH and theophylline may play a role in the enhanced permeability to water in response to these agents.